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تغري منط التنومي لعنابر الباطنية يف املستشفيات
 عبء األمراض غري املعدية يف مستشفى يف بلد نام
�سفيان نور، وديع املدهون، �ساره ب�ساره، حممد اأحمد
abstract: Objectives: This study aimed to determine the pattern of hospital admissions and patient outcomes in 
medical wards at Atbara Teaching Hospital in River Nile State, Sudan. Methods: This retrospective cross-sectional 
study was conducted from August 2013 to July 2014 and included all patients admitted to medical wards at the 
Atbara Teaching Hospital during the study period. Morbidity and mortality data was obtained from medical 
records. Diseases were categorised using the World Health Organization’s International Classification of Diseases 
(ICD) coding system. Results: A total of 2,614 patient records were analysed. The age group with the highest 
admissions was the 56‒65-year-old age group (19.4%) and the majority of patients were admitted for one week or 
less (86.4%). Non-communicable diseases constituted 71.8% of all cases. According to ICD classifications, patients 
were admitted most frequently due to infectious or parasitic diseases (19.7%), followed by diseases of the circulatory 
(16.4%), digestive (16.4%) and genito-urinary (13.8%) systems. The most common diseases were cardiovascular 
disease (16.4%), malaria (11.3%), gastritis/peptic ulcer disease (9.8%), urinary tract infections (7.2%) and diabetes 
mellitus (6.9%). The mortality rate was 4.7%. Conclusion: The burden of non-communicable diseases was found to 
exceed that of communicable diseases among patients admitted to medical wards at the Atbara Teaching Hospital.
Keywords: Patient Admissions; Patient Outcome Assessment; International Classification of Diseases; Hospital 
Mortality; Sudan.
امللخ�ص: الهدف: هدفت هذه الدرا�سة اإىل حتديد منط التنومي لعنابر الأمرا�ض الباطنية ونتائج العالج يف م�ست�سفى عطربة التعليمي يف 
ولية نهر النيل بال�سودان. الطريقة: اأجريت هذه الدرا�سة امل�ستعر�سة الراجعة من اأغ�سط�ض 2013 اإىل يوليو 2014، و�سملت جميع املر�سى 
املرقدين يف الأجنحة الطبية يف م�ست�سفى عطربة التعليمي اأثناء فرتة الدرا�سة. مت احل�سول على بيانات معدلت العتالل والوفيات من 
ما  حتليل  مت  النتائج:  العاملية.  ال�سحة  ملنظمة  تبعا  لالأمرا�ض  الدويل  الرتميز  نظام  با�ستخدام  الأمرا�ض  ت�سنيف  مت  الطبية.  ال�سجالت 
65-56 عام بن�سبة مئوية  2,614 قي �سجالت املر�سى. كانت الفئة العمرية الأعلى تنوميا يف امل�ست�سفى هي البالغة من العمر  جمموعه 
بلغت %19.4 ومت ترقيد غالبية املر�سى ملدة اأ�سبوع اأو اأقل )%86.4(. �سكلت الأمرا�ض غري املعدية %71.8 من جميع حالت التنومي. وفقا 
اأمرا�ض  تليها   ،)19.7%( الطفيلية  اأو  املعدية  الأمرا�ض  ب�سبب  الأحيان  معظم  يف  املر�سى  ترقيد  مت  لالأمرا�ض،  الدويل  الرتميز  لت�سنيف 
الدورة الدموية )%16.4(، ثم اجلهاز اله�سمي )%16.4(، و اجلهاز البويل التنا�سلي )%13.8(. كانت اأكرث الأمرا�ض �سيوعا هي اأمرا�ض القلب 
والأوعية الدموية )%16.4( تليها املالريا )%11.3(، ثم التهاب املعدة / مر�ض القرحة اله�سمية )%9.8(، والتهابات امل�سالك البولية )7.2%( 
ومر�ض البول ال�سكري )%6.9(. بلغت ن�سبة الوفيات %4.7. اخلال�صة: لقد وجد اأن عبء الأمرا�ض غري املعدية تزيد على الأمرا�ض املعدية 
بني املر�سى الذين مت ترقيدهم بعنابر الباطني يف م�ست�سفى عطربة التعليمي.
مفتاح الكلمات: تنومي املري�ض؛ تقييم نتائج املري�ض؛ الت�سنيف الدويل لالأمرا�ض؛ وفيات امل�ست�سفى؛ ال�سودان.
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Advances in Knowledge
- This study explores the most common causes of hospital admission and inpatient death among medical wards at a health facility in the 
developing country of Sudan. The changing trend from communicable to non-communicable diseases (NCDs) is documented.
Application to Patient Care
- Health policies concerning patient care should be formulated according to the most common diseases encountered in health facilities. 
The findings of this study indicate that preventive measures should be directed towards NCDs as well as communicable diseases at the 
Atbara Teaching Hospital in north Sudan.
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In general, communicable diseases arethe main causes of admission to medical wards in developing countries, while non-communicable diseases (NCDs) are the main causes in developed countries.1 The exact pattern of illness among adults in sub-Saharan Africa has not been well studied;2,3 
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however, the World Health Organization (WHO) 
predicts that by the year 2020 the causes of diseases 
and deaths in sub-Saharan Africa will have undergone 
a significant transition towards NCDs and away from 
infectious diseases.4 This shift could be attributed to 
the increasing urbanisation and westernisation of 
populations in developing countries.4 
The admission of patients to a medical ward is 
generally determined by age, coexisting illnesses, 
physical and laboratory findings, patient compliance 
with oral medication regimens and the resources 
available to the patient outside of the hospital.5 
In Sudan, as in many other African countries, 
epidemiological information on disease profiles is very 
limited; until 2013, there were no data available on the 
pattern of medical admissions.6 Recently, a study by El 
Bingawi et al. determined that communicable diseases 
were the predominant cause of admission in Sudan.7 
In Sudan, the River Nile State lies to the north of 
the capital of Khartoum and extends to the border 
of Egypt, covering an area of 124,000 m2 with a total 
estimated population of 1,309,129 in 2013.8 The Atbara 
Teaching Hospital is the main tertiary hospital in the 
River Nile State with a very wide catchment area and a 
capacity of 350 beds. The available specialties include 
internal medicine, surgery, obstetrics and gynaecology, 
paediatrics, orthopaedics, ear, nose and throat surgery, 
ophthalmology, dermatology and psychiatry. Routine 
laboratory, radiology, haematology and histopathology 
investigations are the main diagnostic modalities. It 
is known that identifying patterns of disease can help 
improve policy-making and facilitate the prioritisation 
of healthcare needs, as well as effectively influence 
the appropriate allocation of resources.4 As such, the 
main objectives of this study were to assess the most 
common causes of admission to the medical wards 
at Atbara Teaching Hospital, the average duration of 
hospital stay and the in-hospital mortality rate.
Methods
This observational retrospective cross-sectional study 
was conducted from August 2013 to July 2014 on 
all patients admitted to the medical wards of Atbara 
Teaching Hospital. Patients under 16 years old and 
without complete medical records were excluded from 
the study.
The records of all of the admitted patients were 
reviewed by three medical students and validated 
by two consultants. The data collectors were trained 
in completing the structured data collection format 
prepared for the study. The dependent variables in 
this study were: reason(s) for admission (i.e. principal/
provisional diagnosis), body system involved and 
outcome of admission. Other variables included age, 
gender, residence and comorbidities. The diseases 
were categorised using Version 10.0 of the WHO 
International Classification of Diseases (ICD) coding 
system.9 The classification of diseases into commu-
nicable and non-communicable categories were based 
on the definitions used by the Centers for Disease 
Control and Prevention and the WHO.10,11 
Data were entered into the Statistical Package for 
the Social Sciences (SPSS), Version 16.0 (IBM Corp., 
Chicago, Illinois, USA). Analyses were performed to 
obtain descriptive measures. Ethical permission for 
this study was obtained from the Ethical Committee 
of the Faculty of Medicine & Health Sciences at 
Nile Valley University, Atbara, Sudan (#NVU/FM/
EA34/14). No patient consent was necessary as the 
records were reviewed following permission from 
the administration of Atbara Teaching Hospital. All 
information obtained was kept confidential and was 
used only for the purposes of this study.
Results
A total of 2,614 patients were admitted to medical 
wards during the study period. Of these, 1,316 were 
male and 1,298 were female (ratio: 1:1). The age of the 
patients ranged from 16‒89 years with a mean age of 
52.06 ± 18.9 years. The most common age group was 
Table 1: Sociodemographic characteristics of patients 
admitted to medical wards at Atbara Teaching Hospital, 
















*Total number of patients for this variable was 2,605 due to missing data.
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The majority of patients stayed in the hospital 
for short periods, with 1,470 patients (56.2%) staying 
between one and three days and 788 patients (30.1%) 
staying between four and seven days. During the 
study period, the outcome of hospital admission was 
favourable in most cases with 78.0% of the patients 
showing improvement and being subsequently 
discharged. The rate of referral to other better-
equipped centres was only 3.8%. There were 123 in-
hospital deaths, constituting 4.7% of all admissions 
[Table 4]. The most common causes of death were 
septicaemia/sepsis (n = 31; 25.2%), cerebrovascular 
accidents/strokes (n = 23; 18.7%) and complications 
due to renal failure (n = 18; 14.6%) [Table 5]. 
the 56‒65-year-old group, which constituted 19.4% 
of all patients. The patients were predominantly from 
urban areas (n = 1,449; 55.4%) [Table 1]. 
According to ICD classifications, patients were 
admitted most frequently due to infectious or parasitic 
diseases (n = 516; 19.7%), followed by diseases of the 
circulatory (n = 429; 16.4%), digestive (n = 428; 16.4%), 
genito-urinary (n = 361; 13.8%) and respiratory 
(n = 317; 12.1%) systems [Table 2]. The most common 
diseases were cardiovascular disease (n = 429; 16.4%), 
malaria (n = 296; 11.3%), gastritis/peptic ulcer disease 
(n = 255; 9.8%), urinary tract infections (n = 188; 7.2%) 
and diabetes mellitus (n = 181; 6.9%). Additionally, 167 
patients were admitted due to renal failure (6.4%), of 
which chronic kidney disease was the predominant 
cause. Of the patients admitted to medical wards, 720 
had communicable diseases (27.5%), whereas 1,878 
had NCDs (71.8%) [Table 3]. 
Table 2: Reasons for admission by disease category* to 
medical wards at Atbara Teaching Hospital, River Nile 





































































































ICD = International Classification of Disease.
*Categorised using Version 10.0 of the World Health Organization’s 
ICD coding system.8
Table 3: Diseases causing admission to medical wards at 
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Discussion
To the best of the authors’ knowledge, this is the 
first study on the pattern of hospital admissions 
in the River Nile State and the second of its kind in 
Sudan as a whole.5 Identifying the most common 
causes of hospital admission and in-hospital deaths is 
essential for policy-making and healthcare planning. 
Communicable diseases were previously believed to 
constitute the main burden of hospital admissions 
in developing countries.1 The results of this study, 
however, demonstrate that there has been a 
considerable change; 71.8% of the admissions at the 
studied hospital were due to NCDs. This finding is in 
agreement with similar studies on hospital admission 
patterns conducted in Nigeria and South Africa.12–14 
However, findings from studies carried out in Ethiopia, 
Sudan and Pakistan indicated that communicable 
diseases were more prevalent.1,6,15
The change from communicable diseases to NCDs 
in the hospital admission patterns observed in the 
current study could be explained by the fact that more 
than half of the admitted patients were from urban 
areas. Increasing urbanisation can result in reduced 
physical activity, dietary changes and a rise in the rate 
of obesity.4 In addition, the adoption of westernised 
lifestyles and habits by many rural communities may 
have played a role, as well as potential improvements 
in personal hygiene, environmental sanitation, health 
awareness and vaccine programmes. These factors, 
or a combination of them, may explain the reduced 
burden of communicable diseases in the River Nile 
State. Health professionals, policy-makers and health 
planners should be informed of the higher prevalence of 
NCDs over communicable diseases in this community.
Overall, cardiovascular diseases, when considered 
as a single disease entity, were the most common causes 
of hospital admission in the present study. This could 
potentially be explained by the increased prevalence 
of cardiovascular risk factors since there were many 
individuals with diabetes and/or hypertension. This 
explanation is supported by findings from a previous 
study carried out in the River Nile State that reported a 
high prevalence of undiagnosed hypertension (38.2%).16 
Since smoking is a common habit in developing 
countries such as Sudan, it could also be implicated in 
the high incidence of cardiovascular disease.17 Renal 
diseases were also noted among the hospital admissions 
in the current study. This may be attributed to the high 
prevalence of diabetes and hypertension, but could 
also reflect an increased use of over-the-counter non-
steroidal anti-inflammatory drugs. 
The in-hospital mortality rate of the current study 
(4.7%) was lower than that found in similar studies 
in Ethiopia (12.0%) and Nigeria (12.3%).1,18 This low 
mortality rate may, in part, reflect the comprehensive 
health services offered at Atbara Teaching Hospital. 
The most commonly reported causes of death (sepsis, 
stroke and renal failure) could likewise be explained 
by the high prevalence of hypertension and diabetes 
mellitus and the high percentage of older subjects 
in the current study population. Furthermore, a lack 
of access to early computed tomography scans and 
Table 4: Duration of hospital stay and outcome of 
patients admitted to medical wards at Atbara Teaching 
Hospital, River Nile State, Sudan (N = 2,614)
Variable n (%)







Not documented 40 (1.5)
Outcome
Improved and discharged 2,039 (78.0)
Not improved 11 (0.4) 
Left against medical advice 157 (6.0)
Died 123 (4.7)
Discharged at patient request 3 (0.1)
Referred to other centre 98 (3.8)
Not documented 183 (7.0)
Table 5: Causes of death among patients admitted to 
medical wards at Atbara Teaching Hospital, River Nile 
State, Sudan (N = 123)
Cause of death n (%)
Septicaemia 31 (25.2)
Cerebrovascular accident 23 (18.7)
Renal failure 18 (14.6)
Tuberculosis 6 (4.9)
Cardiovascular disease 5 (4.1)
Hepatitis 5 (4.1)
HIV/AIDS 4 (3.3)
Diabetes mellitus 3 (2.4)
Malaria 2 (1.6)
Other 26 (21.1)
HIV = human immunodeficiency virus; AIDS = acquired 
immunodeficiency syndrome.
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Conclusion 
The pattern of hospital admission to medical wards at 
the Atbara Teaching Hospital indicated a predominance 
of NCDs over communicable diseases. Policy-makers 
and health planners should be made aware of the 
changing patterns of disease in this community.
acknowledgements
The authors are grateful to the staff of the Department 
of Statistics at Atbara Teaching Hospital for their 
role in the data collection. In addition, they are also 
indebted to M. Scarborough for assistance with editing 
this article.
conflict of interest
The authors declare no conflicts of interest.
References
1. Ali E, Woldie M. Reasons and outcomes of admissions to 
the medical wards of Jimma University Specialized Hospital, 
Southwest Ethiopia. Ethiop J Health Sci 2010; 20:113–20.
2. Rajaratnam JK, Marcus JR, Levin-Rector A, Chalupka AN, 
Wang H, Dwyer L, et al. Worldwide mortality in men and 
women aged 15-59 years from 1970 to 2010: A systematic 
analysis. Lancet 2010; 375:1704–20. doi: 10.1016/S0140-
6736(10)60517-X.
3. Koyanagi A, Shibuya K. What do we really know about adult 
mortality worldwide? Lancet 2010; 375:1668‒70. doi: 10.1016/
s0140-6736(10)60629-0.
4. World Health Organization. Global status report on 
noncommunicable diseases 2010: Description of the global 
burden of NCDs, their risk factors and determinants. 
From: www.who.int/nmh/publications/ncd_report2010/en/ 
Accessed: Jul 2015.
5. Mandell LA, Wunderink R. Pneumonia. In: Fauci AS, 
Braunwald E, Kasper DL, Hauser SL, Longo DL, Jameson JL, 
et al., Eds. Harrison’s Principles of Internal Medicine. 17th ed. 
New York, USA: McGraw-Hill Professional, 2008. Pp. 1619–28.
6. Etyang AO, Scott JA. Medical causes of admissions to hospital 
among adults in Africa: A systematic review. Global Health 
Action 2013; 6:1‒14. doi: 10.3402/gha.v6i0.19090.
7. El Bingawi HM, Hussein MB, Bakheet MY. Characteristics of 
patients admitted to medical ward of a referral hospital in a 
developing country. Int J Sci Basic Appl Res 2014; 14:86–92.
8. Republic of Sudan Central Bureau of Statistics. Summary 
of projected population. From: www.cbs.gov.sd/en/files.
php?id=7#&panel1-4  Accessed: Jul 2015.
9. World Health Organization. International statistical 
classification of diseases and related health problems 10th 
revision. From: apps.who.int/classifications/icd10/browse/2015 
/en  Accessed: Jul 2015.
10. Centers for Disease Control and Prevention. Menu of suggested 
provisions for state tuberculosis prevention and control 
laws: Definitions for consideration. From: www.cdc.gov/tb/
programs/laws/menu/definitions.htm  Accessed: Jul 2015.
11. World Health Organization. Noncommunicable diseases: Fact 
sheet. From: www.who.int/mediacentre/factsheets/fs355/en/ 
Accessed: Jul 2015. 
fibrinolytic agents and poor stroke unit facilities may 
also have contributed to the high stroke mortality. 
Interestingly, although malaria was a common cause of 
admission, it was not a common cause of death, with 
only two malaria-related fatalities during the study 
period. This may reflect effective malaria management 
protocol and case management or other factors that 
have yet to be determined. Additionally, human 
immunodeficiency virus (HIV)/acquired immune 
deficiency syndrome (AIDS) was not a common 
cause of morbidity or mortality in the current study, 
despite the fact that the Atbara Teaching Hospital is 
a regional centre for the diagnosis and management 
of these conditions. This finding differs from the 
current HIV/AIDS situation in many neighbouring 
African countries.1 
High rates of case improvement and patient 
discharge were observed in the current study. This 
could be attributed to a number of factors, for 
example the quality of services, follow-up and number 
of physicians at the Atbara Teaching Hospital as 
compared to other state hospitals in Sudan. The rate of 
improved and discharged patients (78.0%) was similar 
to the rate reported in a tertiary health centre in 
Nigeria, but lower than rates reported from hospitals 
in Ethiopia and Sudan.1,6,18 In most cases, the average 
duration of hospital stay in the current study was one 
week or less (86.3%), which is consistent with similar 
studies carried out in Khartoum and Pakistan.6,15 
This could be explained by the fact that most acute 
communicable diseases, as well as uncomplicated 
NCDs, are treatable within this short timeframe.
The current study had several limitations; as it 
was a retrospective hospital-based study, problems 
associated with incomplete medical recordkeeping, 
missing data and under-reporting were encountered. 
These limitations were overcome as much as possible 
via a meticulous search and retrieval of the available 
data and the exclusion of patients with missing data. 
While acknowledging this shortcoming, in resource-
poor countries such as Sudan where access to reliable 
epidemiological data is not always feasible, data such 
as those reported here constitute the best available 
alternative. Another limitation was the short one-year 
duration of the study period; conducting such studies 
for a longer period of time would provide stronger 
evidence for these findings. In view of the above, this 
study may not necessarily reflect the actual disease 
pattern in the community as a whole. However, in spite 
of these limitations, this study is novel and constitutes 
a basis for further studies on hospital admission 
patterns in River Nile State and across Sudan.
The Changing Pattern of Hospital Admission to Medical Wards 
Burden of non-communicable diseases at a hospital in a developing country
e522 | SQU Medical Journal, November 2015, Volume 15, Issue 4
12. Odenigbo CU, Oguejiofor OC. Pattern of medical admissions 
at the Federal Medical Centre, Asaba: A two year review. Niger 
J Clin Pract 2009; 12:395–7. 
13. Ike SO. The pattern of admissions into the medical wards of the 
University of Nigeria Teaching Hospital, Enugu (2). Niger J Clin 
Pract 2008; 11:185–92.
14. Tollman SM, Kahn K, Sartorius B, Collinson MA, Clark SJ, 
Garenne ML. Implications of mortality transition for primary 
health care in rural South Africa: A population-based 
surveillance study. Lancet 2008; 372:893–901. doi: 10.1016/
S0140-6736(08)61399-9. 
15. Ashraf M, Zakria M. Disease patterns: Admitted patients in 
medical ward of Independent University Hospital, Marzipura, 
Faisalabad. Prof Med J 2014; 21:570–4. 
16. Noor SK, Bushara SO, Sulaiman AA, Elmadhoun WM. A 
preliminary survey of un-diagnosed hypertension among 
Nubians and Coptics in Atbara and Eldamer cities, Sudan: Does 
ethnicity affect prevalence? Arab J Nephrol Transplant 2013; 
6:193–5.
17. World Health Organization Western Pacific Region. Smoking 
statistics: Fact sheet. From: www.wpro.who.int/mediacentre/
factsheets/fs_20020528/en/  Accessed: Jul 2015.
18. Ogunmola OJ, Oladosu OY. Pattern and outcome of admissions 
in the medical wards of a tertiary health center in a rural 
community of Ekiti State, Nigeria. Ann Afr Med 2014; 13:195–203. 
doi: 10.4103/1596-3519.142291.
